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ABSTRACT
Ashok, Divya. M.S., Department of Economics, Wright State University, 2006.
A Study On How Completion Of High School, Bachelor’s And Master’s Degree Affects
Earnings, February 2005.

This project indicates that individuals who completed a high school degree, a
bachelor’s degree or a master’s degree have substantial differences in earnings. Drawing
data from the Current Population Survey for February 2005 and employing an Ordinary
Least Square regression technique, this paper examines the determinants that
significantly influence the logarithmic hourly earnings of an individual who completed a
high school degree, a bachelor’s degree or a master’s degree. Overall, this project
suggests that level of education, sex, age, gender, union membership, geographical region
and race are the relevant factors that play an important role in determination of hourly
earnings of an individual. For example, the results suggest that the typical individual will
receive a 20% increase in earnings when compared to an individual who has earned a
high school degree, with a completion of a bachelor degree and a 18% addition in
earnings with a completion of a master’s degree.
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I.

Introduction
Does higher education translate into better earnings? The common perception is

that it does. “The more you learn, the more you earn.” (Bureau of Labor Statistics,
1999). According to statistics by the Current Population Survey, “more than 90 percent
of young adults graduate from high school and about 60 percent of high-school seniors
continue on to college the following year”. Amongst the many reasons attributed to the
quest for higher education, better earnings seems to be the most common. This research
paper attempts to illustrate the added value in terms of hourly earnings of a high school
degree, a bachelor’s degree and a master’s degree when compared to those who did not
graduate from high school. It explores the relationship between higher educational
attainment and earnings. The data used for this analysis is extracted from the Current
Population Survey (CPS), which is a joint effort, by the Bureau of Labor Statistics and
United States Department of Labor. The data for hourly earnings is from February 2005,
by age, gender, race, Hispanic origin, marital status, level of education completed,
number of children below the age of 18, Spanish as the only language spoken, union
membership and geographical region.
Additional independent variables could be included to make the model more
specific. This analysis is limited to quantitative characteristics. Data for expectations of
people, ambition, and peer level performance is not available. Only variables that can be
quantified and for which data is available have been used to construct the econometric
1

regression model. The data utilized in this analysis is part of the United States
Department of Commerce, Bureau of the Census’s Current Population Survey, February
2005: Contingent Work Supplement File.
Results expected in this paper are that the completion of higher levels of
education leads to higher earnings and master’s graduate’s earnings are higher than
bachelor degree graduates and bachelor’s graduates earn more than high school
graduates. Finally, this paper estimates the magnitude of these income differences.
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II.

Literature Review
Previous research on returns to education between high school graduates,

bachelors, and master’s level graduates have used various regression models to explain
the effect of higher education on earnings. Most of these educational studies utilize the
Mincerian wage equation. The Mincerian wage equation is a basic schooling model,
which uses logarithmic wages and linearly relates it to years of schooling completed and
labor market experience. Later the Mincerian model was expanded to incorporate more
variables. Mincer (1974) did not consider ethnicity and did not include women to explain
wage differences at higher levels of education. Women are a significant part of the labor
force today; therefore gender must be included in a study to determine the effect of
higher education on earnings. In the 1970s, Kerchhoff (1977) included minorities and
women in his study.
A review of previous research in this field of study reveals variables common to
all employed people which affect hourly earnings other than the completion of higher
levels of education. The relevant independent variables which were commonly used to
study returns to education are education level completed, age, experience, marital status,
sex and race [Mainar & Gomez (2005), Molitor & Leigh (2005), Carbonaro (2004), Cook
(2004), Dougherty (2003), Finnie & Frenette (2003), Tobias (2003), Bratsberg & Ragan
Jr. ( 2002), Duraisamy (2002), Blundell (2000), Ebmer & Fersterer (2000), Myerson,
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Rank, Raines, & Schnitzler (1998), O’Neill and Polachek (1993), Pencavel (1991),
Shockey (1989), Freeman (1977), Link (1975), and Solmon & Wachtel (1975)].
Level of education attained is the most important and relevant independent
variable. It is statistically significant in all previous research. “Human capital theory
suggests that each additional year of schooling completed represents an increase in future
earnings potential” Shockey (1989, pp. 856). Human capital theory shows that the
expenditure incurred in education and training is costly and individuals are prepared to
make this investment with the expectation of proportionate future returns. Human capital
theory was later used to explain occupational wage differentials. This variable has been
examined in two ways. One is the number of years spent in school and the other is the
highest level of education attained. The former is considered in studies by Tobias (2003),
Dougherty (2003), Bratsberg & Ragan Jr. (2002) and Solmon & Wachtel (1975). They
used the number of years spent in school to represent education, whereas Molitor &
Leigh (2005), Cook (2004), Finnie & Frenette (2003), Duraisamy (2002), Ebmer &
Fersterer (2000), Freeman (1977), and Link (1975), used the highest degree completed.
Both approaches have their pros and cons. One can argue that number of years spent in
school is not a very good estimate of the education variable because it credits more
education to students who repeated years when compared to a student who passed on the
first attempt. On the other hand, if level of education completed is considered, the
number of years assigned to each level of education may lead to errors in measurement.
Considering the above arguments, the highest level of education completed is utilized in
this analysis, as in Inmaculada and Gomez (2005, pp. 163-64).
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Vaillancourt (2002) considered the highest degree held and the variable was
divided into seven categories, which were determined by combining data of the highest
level of schooling attained and the highest degree held (Vaillancourt, 2002). In his
research, Vaillancourt grouped the education variable of highest degree held into eight
groups: elementary completed, secondary incomplete, secondary certified, collegiate,
bachelor’s degree, health degree, master’s degree and Ph.D. Education was divided into
the following categories: less than 5th grade, 5th-8th grade, 9th grade, 10th-l 1th grade, 12th
grade, some college, associate degree, bachelor’s degree, master’s degree and
professional, doctoral degree (Bratsberg and Ragan, 2002).
In research where data was retrieved from the CPS, the education variable is
divided into 16 categories which include not in universe, less than 1st grade, 1st, 2nd, 3rd
or 4th grade, 5th or 6th grade, 7th or 8th grade, 9th grade, 10th grade, 11th grade, 12th
grade no diploma, high school grad-diploma or equiv (GED, some college but no degree,
associate degree-occupational/vocational, associate deg.-academic program, bachelor's
degree (ex: BA,AB,BS), master's degree (ex: MA,MS,MEng,MEd,MSW), professional
school degree (ex: MD,DDS,DVM), and doctorate degree (ex: PhD,EdD), as in
Shockey, James and Jaeger David (1989). The data source for this research paper is also
retrieved from the CPS, and hence the categories mentioned above are common to this
research paper. The data was further reorganized from the above classification to make it
easier to concentrate on high school graduates, bachelor’s degree graduates and master’s
degree graduates. The data for the independent variable “level of education completed”
is divided into nine categories: high school diploma or less, high school diploma, some
college education but no degree, associate’s degree (occupational or vocational),
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associate’s degree (academic), bachelor’s degree, master’s degree, professional degree,
and doctorate degree.
Applying a control for experience increases the level of significance between
levels of education completed and earnings (Cook, 2004). In previous research, various
methods have been employed to calculate experience. Methods previously used to
compute experience include formulas such as “age - starting work age” (Mainar and
Montuenga-Gomex, 2005), “age - years spent in education - 6” (Fersterer and Ebmer,
2000), and age as a proxy for experience, and “age - years of schooling” (Solmon and
Wachtel, 1975). The rationale for using age squared as another proxy for experience is
that the coefficient for age squared will be negative in the regression, which suggests
diminishing returns. The former approach, which uses “age - education - 6”, is not
appropriate because it increases the problem associated with measurement of errors.
Other studies have used age as a proxy for experience, since age is an exogenous variable
(Mainar and Montuenga-Gomex, 2005). Therefore, the approach used in this research
paper is to take age as a proxy for experience. The independent variable “Age” is
restricted from age 16 to age 65 in one study and any observations corresponding to
earnings below the minimum wage rate are deleted (Fersterre & Winter-Edmer, 2000).
In this research paper age and age squared variables are considered. The observations
which were included in this research paper considered age variables between 16 and 80.
Age is an important variable in the study of earnings differentials because an
older person usually suggests more knowledge and more experience as compared to a
younger individual with the same level of education. “Age can be viewed as a proxy for
factors like acquisition of general labor-market information, about the characteristics and
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wage structure of different occupations and finally the acquisition of general skills that
improve one’s earnings. It may also partially represent factors such as motivation and
obsolescence of marketable skills” (Link 1975, pp. 481)
Race differences were the focus of four case studies - Dougherty (2003),
Myerson, Rank, Raines, and Schnitzler (1998), Pencavel (1991), and Carbonaro (2004).
Previous research has shown that earnings differentials exist between races with the same
level of education. Two recent papers explore the level of discrimination and its effect on
African Americans earnings. Bradbury’s study examined the lack of equality in income
between black and white workers between 1980 and 2000. The results of this study
showed that the income gap widened at higher levels of education. Weekly earnings of
workers with more than a college education had a 20 percent increase relative to high
school graduates and those that did not complete their high school saw a decline in their
wages by 25 percent. The results showed that “earnings of Black men with a college
degree or higher about 85 percent of their white contemporaries in 1980, and declined to
about 75% by 2000” (Gaboury, 2002). For individuals with less than a high-school
degree, the earnings of black men compared with their white contemporaries, in the same
period there was an increase from 83 percent to 93 percent. This was attributed to the
living-wage jobs, which were reserved for the less-educated workers, being abolished.
At any given education level, Black and Latino workers earn lower wages than their
White counterparts do.
Gender is an important variable to include in this research due to the growing
percentage of the female population that has joined the labor force. There are wage
differentials between female and male and this differential can be quantified. In the same
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study considered above, if we compare the effects of race and gender, a similar pattern
was witnessed for black women versus black men. The Bradbury study showed that
Blacks earn lower wages for every additional level of education completed according to
the Bradbury article. His conclusions attributed these difference in earnings to
discrimination and differences in quality of education.
Many studies did not focus on one demographic variable but used multiple
demographic variables simultaneously to see the effects that the demographic variables
have on earnings. The case studies that used demographic variables showed that the
demographic variables were statistically significant in explaining earnings of individuals
[Dougherty (2003), Myerson, Rank, Raines, and Schnitzler (1998), Pencavel (1991),
Carbonaro (2004)]. Dougherty included demographic variables in his study of returns to
education. His study also included an ethnicity variable for Hispanics. Hispanic is not
considered a race but is instead an ethnicity. “Ethnicity is defined as a group of
individuals who share a common cultural, behavior, religious practices, and speak a
common language or it could also be called a cultural community”
(www.dictionary.com). The percentage of Hispanics in the United States is estimated to
be around 14%. The Race variables included in the above study were Black, White,
Asian, and all the mixed races. Myerson, Rank, Raines, & Schnitzler and Carbonaro in
their case studies wanted to study cognitive ability whereas that of Pencavel was a
general study of higher education. Not all studies used demographics in their model
[Mainar & Gomez (2005), Molitor &Leigh (2005), Tobias (2003), Solmon & Wachtel
(1975)]. This research paper uses the racial categories White, Black, American Indian or
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Alaskan or Native only, Asian only, Hawaiian or Pacific Islander only, and multiple
races. Hispanic is considered as an ethnicity variable and is also included.
Duraisamy used location or geographical region which can also be defined as
region of residence (Duraisamy, 2002). There are differences in regional earnings due to
imperfect information, cost of living differences, climate differences, adjustment in the
lags of supply and demand of the labor markets. The classification of regions is South,
West, Northeast, and North Central in Link (1975). In this research paper, the regional
classification used is South, West, Midwest (formally North Central), and Northeast, as in
Link (1975) and Carbonaro (2004).
Finnie & Frenette (2003) and Bratsberg & Ragan Jr. (2002) incorporated parttime work into their study, to study the effects of field-of-work differences on earnings.
Here the study pertains to full-time workers only and therefore the data is restricted to
include only full-time workers.
Finnie & Frenette (2003) and Bratsberg & Ragan Jr. (2002) included demographic
variables, including Marital Status. “Marital status is a proxy for personal characteristics
such as motivation and family responsibility identical to Link’s usage in his analysis.
(Link, 1975) The former used marital status in combination with the presence of children
and the latter included the number of children below the age of 18 as an interaction
variable with marital status to show the effect of having children while being either
divorced, single, widowed, never married, or separated for the dummy variable. “Human
capital theory claims that due to gained efficiency from specialization, married women
with young children are likely to leave full-time employment and spend more time at
home. They will usually choose occupations, which depreciate less due to interruptions
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or absence from the labor force. Due to the above as well as other reasons, women have
lower wages and fewer advancement opportunities than men” (Becker, 1985,1991;
Mincer & Polachek, 1974; Polachek, 1981). For men, on the other hand, if they are
planning on having a family, it is an incentive and an opportunity to specialize in labormarket work and to maximize earnings (Rosenfeld and Trappe, 2000; Gorman, 1999).
Research in the U.S. shows that “differences in employment experience explain part of
the earnings gap between women and men and between mothers and childless women
(Marini, 1989; Waldfogel, 1997) but there is little or no evidence that women, especially
mothers, put forth less effort at work or are in more flexible jobs (Bielby & Bielby, 1988;
Glass & Camarigg, 1992). Married men and fathers earn more than other men, but there
is still debate as to whether this is because of selectivity, productivity, or positive bias”
Rosenfeld and Trappel (2000).
Finnie & Frenette took their analysis a step further to include language spoken at
the residence. The results showed that language spoken at home is statistically
significant and indicates that if there is only one language spoken in the family and it is
not English then it could affect the availability of jobs and level of earnings. This
research paper takes into consideration marital status and includes interaction terms
between marital status and number of children below the age of eighteen. An
independent variable is included which represents whether Spanish is the only language
spoken by an individual.
In this research paper, an interaction between education and gender is considered
to study the effects on earnings between a male and female with the same level of
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education. This is intended to test whether a wage gap exists between genders with the
same level of education.

Literature Review o f Union Membership
Union Membership is another important factor in the determination of hourly
earnings of workers. Unionization helps increase wages due to higher bargaining power.
It helps decreases the wage gap between men and women. According to Elvira and
Saporta’s study, “statistics indicate that union membership helps raise worker’s pay in
general and narrows the income gap which leaves women and minorities at a
disadvantage” (Elvira and Saporta, 2001, pp.470). A great deal of previous research in
the estimation of the effect of union membership on earnings has found a positive and
significant effect, even though there are differences in the estimation of the size of this
variation. The results of one such study showed that the coefficient of earnings on union
membership is positive and significant, while the coefficient of union membership on
earnings is positive but insignificant. In other words, the usual statement that being in a
union leads to higher earnings may have the causation reversed; it appears from these
results that the correct statement is that higher earnings make one more likely to be
unionized (Schmidt and Strauss, 1976). This result supports the empirical results of
Ashenfelter and Johnson (1972). In fact, this result is very similar to their main result,
that the effect of union membership on earnings (actually, wages, in their case) is positive
but insignificant when the reverse influence is allowed for. More education makes one
less likely to be in a union, but raises earnings. More experience has no significant effect
on the odds of being in a union, but raises earnings (Schmidt and Strauss 1976, pg.211).
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A study by Stewart (1983) uses an employer-employee survey and looks at the
“free-rider problem” of labor-union membership. This study is conducted with the
reasoning that union-set wages are accessible to all workers covered by unions regardless
of whether they are union members or not. Another reason is that there is a membership
cost to be a union member, so workers will only join if there is enough incentive for them
to do so. This study was conducted in the United States and Great Britain and the results
revealed that there is a significant union membership wage premium amongst private
sector union-covered workers. The study further exhibits that with suitable tools the
above-mentioned wage premium vanishes.
The above-mentioned literature has provided the foundation and guidelines
needed to produce a good model to study earnings at higher levels of education,
specifically looking at completion of high school, bachelor’s degree and master’s degree.
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III.

Data and Methods

Method o f analyses
To understand how earnings are affected by the completion of higher
education, it is important to understand why individuals desire higher education. Some
of the incentives to pursue higher education are explained briefly below:

•

Higher education can provide more career opportunities and can lead to a more
fulfilling jobs, quicker promotions or complete career change.

•

Higher education can build confidence and above all give a sense of
independence.

•

Above all the drive to attain higher education is the sign of aspiration for a higherpaid job, societal status and higher future earnings
The Institute of Employment Research has forecasted that by 2010 more than

80% of jobs created will need a graduate degree. According to the U.S. Census 2000,
college graduates earn $1 million more than high school graduates over their lifetime.
The quality of life is also dependent on higher education. The following section will help
determine the relationship and magnitude, which demographic and certain other variables
have on the hourly earnings of an individual. The factors that affect hourly earnings of
an individual are reviewed below.
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Theoretical Model Specifications
Theoretically, the variables that would influence the hourly earnings of an
individual are summarized in Equation 1.

Equation 1: Theoretical Model Specification

Hourly Earnings

= f ^ Level of Education Completed,
Age,
Age2,
Gender,
Marital Status,

Race,

Union Membership,
Number of Children below the
Age of 18,
(Number of Children below the
Age of 18)2,
Spanish is the only Language
Spoken,
Interaction term between Gender
And Level of Education
Completed,
Interaction between Number of
Children below the age of 18 and
Marital Status,

^Geographical Location

Data Sources and Limitations
Data utilized in this research paper are derived from the Current Population
Survey (CPS): Contingent Work Supplement File for February 2005. The CPS is a joint
effort by the U.S. Census Bureau and the U.S. Bureau of Labor Statistics. The CPS
collects labor force statistics and is the primary source of such data in the country. The
February 2005 Contingent Work Supplement includes the basic CPS questions and adds
supplementary questions on contingent workers in three-fourths of the sample
households, to the interviewers. “The February survey uses two sets of questions, the
basic CPS given every month and the February 2005 supplement”. (Current Population
Survey, 2005)
14

The CPS is prepared by conducting interviews of roughly 57,000 households per
month and then this data is scientifically divided on the basis of residence area for the
whole country, which include the individual states, and other areas which are specified in
the survey.
There are approximately 73,000 housing units chosen to be interviewed each
month, but only 60,000 are selected from the above number and qualify for the interview.
“The remainder are units found to be destroyed, vacant, converted to nonresidential use,
containing persons whose usual place of residence is elsewhere, or ineligible for other
reasons. From the above 60,000 households that are interviewed, approximately 5
percent have to be discarded due to temporary absence (vacation, etc.), the residents are
not found at home after repeated attempts, inability of persons contacted to respond,
unavailability for other reasons, and refusals to cooperate” (Current Population Survey,
2005). About 11 percent of the housing units are asked to take the Computer- Assisted
Telephone Interview (CATI) and the rest have to take the Computer-Assisted Personal
Interview (CAPI). The interviewed households contain approximately 112,000 persons
15 years old and over, approximately 31,000 children 0-14 years old, and about 450
Armed Forces members living with civilians either on or off base within these
households” (Current Population Survey, 2005).
The survey includes households, which are interviewed every month for four
consecutive months in one year, and re-interviewed the following year during the same
four consecutive month period. This procedure has worked well in the past and generates
reliable data, which makes comparisons between months and years easier and more cost
efficient as well as minimizes inconvenience to any one household. The purpose of the
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CPS is to gather data on employment; it also collects data on demographic characteristics
such as age, sex, race, marital status, educational attainment, family relationship,
occupation, and industry. The CPS over time has tried to increase the coverage of its
survey to include questions related to health, education, income, and previous work
experience (Bureau of Census, 2005).
The labor market being a complex one, the CPS has divided its surveys into
smaller supplementary data. The data is designed to meet the needs of the users of labor
market information. Thus, “the CPS is the only source of monthly estimates of total
employment (both farm and non-farm); non-farm self-employed persons, domestics, and
unpaid helpers in non-farm family enterprises; wage and salaried employees; and, finally,
estimates of total unemployment’’. (Bureau of Census, 2005)
CPS is the only data set, which provides data on number of hours worked per
worker, part-time workers, overtime information, etc. The occupational distribution of
workers and information on the industry wide worker occupation is only delivered by the
CPS. Information about labor force participation also is collected to include information
about those who are not part of the labor force. “The characteristics of such persons
whether married women with or without young children, disabled persons, students, older
retired workers, etc., can be determined” (Current Population Survey 2005).
The CPS is a very reliable source of data, but it has certain limitations. The CPS
suffers from sampling and non-sampling errors. The sampling errors can be tracked with
the help of the survey design but the non-sampling errors are difficult to trace. “Since the
CPS estimates come from a sample, they may differ in figures from an enumeration of
the entire population using the same questionnaires, instructions, and enumerators. For a
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given estimator, the difference between an estimate based on a sample and the estimate
that would result if the sample were to include the entire population is known as sampling
error” (Current Population Survey 2005, pp. 16-3). “The sources of non-sampling errors
include inability to get information about all sample cases (non-response), definitional
difficulties, differences in the interpretation of questions, respondent inability or
unwillingness to provide correct information, respondent inability to recall information,
errors made in data collection such as recording and coding data, errors made in
processing data, errors made in estimating values for missing data, and failure to
represent all units with the sample (under coverage)” (Current Population Survey 2005,
pp. 16-3).
In interviews that require respondents to report earnings, previous research
suggests that respondents may under-report or over-report earnings. The inclination of
the respondent is based on the individual’s background and how the individual feels
others will comprehend his response (Silver 1986). Bias in data can also occur due to
responses being over-reported or under-reported due to memory limitations. “The CPS
weighting procedure partially corrects for bias due to under-coverage, but biases may still
be present when people who are missed by the survey differ from those interviewed in
ways other than age, race, sex, Hispanic ancestry, and state of residence. How this
weighting procedure affects other variables in the survey is not precisely known”
(Current Population Survey 2005, pp. 16-4)

Dependent Variable
The dependent variable is hourly earnings of an individual. The hourly earnings
variable is expressed in logarithmic form to compare the percentage change in earnings
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with changes in each of the independent variables. The observations where hourly
earnings are below the minimum wage ($5.15) are deleted, to only include hourly
earnings above the minimum wage.

Independent Variables
Dummy variables are incorporated in the empirical model for individual’s race,
education level, gender, region, Hispanic, Spanish as the only language spoken, Union
membership or Labor contract, and Marital Status. Race is an independent variable
which accounts for changes in earnings of an individual due to discrimination. Though
there are federal and state laws against discrimination at the work place in terms of
employment and earnings, there is still evidence that racial discrimination exists.
The independent variable race is divided into six categories: White, Black,
American Indian (including Alaskan Native), Asian, Hawaiian (Pacific Islander) and
Multiple Races (Two, Three, Four or Five Races). The excluded category in the six
categories above is White. Race is supposed to have a negative effect on earnings except
for the excluded category White. Hispanic is considered an Ethnic Origin in the CPS and
tells whether a person is of Hispanic origin or not. The study codes Hispanic as one if the
individual answered yes to the question “Are you Hispanic?”
The age variable gives the individual’s age. The independent variable age is top
coded at 80 and only individuals who are above 15 years of age are considered in the
sample.
An individual’s education level is divided into nine categories: High School
Graduate or less, High School Grad-Diploma or Equivalent (GED), Some College But no
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Table 2: Effect of Race on Hourly Earnings

White
Black
Asian
American
India/Alaskan
Native
Hawaiian
Multiple Races
Hispanic

Effect of
Race

Standard
Error

T-Statistic

Pr> t

-0.09576
-0.06334
-0.10653

0.01464
0.02252
0.04601

-6.54
-2.81
-2.32

<0.001
0.0049
0.0206

Number of
Observations
6117
800
295
66

0.01332
-0.04083
-0.07532

0.06437
0.03027
0.01426

0.21
-1.35
-5.28

0.8360
0.1775
<0.0001

34
156
839

The hypothesis that race plays a major role in determining earnings of individuals
with the same level of education is partly supported. Only the difference between Black,
American Indian/Alaskan Native, Asian, and Hispanic relative to Whites were
statistically significant at the 90 percent level of confidence, meaning that race is an
important factor. However, the relationship between American Indian/Alaskan Native
might not be as strong as indicated by the numbers due to their very low representation in
the sample. In the analysis, the difference between whites and the other races like
Hawaiian and Multiple Races were not significant at the 90 percent level of confidence.
This may possibly be due to very few observations for non-white individuals whose
earnings were reported. In this model, the difference between whites and the other races
were analyzed, indicating that there may exist a possible statically significant difference
between white and the other races. The hourly black earnings when compared to a
white’s earnings is 9.58 percent lower. The Asian earnings when compared to hourly
earnings of white’s are 6.33% lower. The hourly earnings of individuals who belong to
Multiple Races are 4.08% lower than the hourly earnings of Whites. The Hispanics

25

hourly earnings are 7.53 % lower than that of hourly earnings of a non-Hispanic white
person.

Table 3: Effect of Being Able to Speak Spanish Only on Earnings
Effect of
Being Able
to Speak
Spanish Only
-0.07304
Spanish Only

Standard
Error

T-Statistic

Pr> t

Number of
Observations

0.01119

-6.53

<0.0001

317

The result of the independent variable which determines whether an individual
can only speak Spanish is showed in Table 3. The number of observations for this
dummy variable is 317. This independent variable is highly significant and indicates that
when compared to individuals who can speak another language besides Spanish, the
hourly earnings of individuals that can only speak Spanish is 7.3% lower.
Table 4: Effect of Marital Status on Hourly Earnings
Effect of
Marital
Status
Never Been
Married
Widowed
Divorced
Separated
Married with
Spouse
Present
Married with
Spouse
Absent

Standard
Error

T-Statistic

Pr> t

Number of
Observations
2816

0.04071
0.04752
0.02801
0.06604

0.03122
0.01638
0.02909
0.01296

1.30
2.90
0.96
5.10

0.1923
0.0037
0.3356
<0.0001

181
946
185
4367

-0.00463

0.03423

-0.14

0.3747
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The independent variable “Marital Status” proved to be significant in two cases.
In this model, the difference between Never Been Married and Divorced and Never Been
Married and Married with Spouse Present indicate that there is a significant difference
between the two. Married with spouse present and divorced was significant at the 90%
26

confidence level. A person who is married and has their spouse present has hourly
earnings of 6.6% more than ones that have never been married. An individual who is
divorced earns 4.75% less per hour than one who has never been married. The other
marital status dummy variables like Widowed, Separated and Married with Spouse
Absent were not statistically significant at the 90% confidence level.
Table 5: Effect of Gender on Hourly Earnings

Female

Effect of
Gender
-0.17777

Standard
Error
0.02091

T-Statistic

Pr> t

-8.50

<0.0001

Number of
Observations
181

Another determinant of the empirical model is the reference person’s gender. In
the theoretical model, this factor was hypothesized to be significant due to variations in
male and female labor market participation and experience. The empirical findings show
a significant difference. The dummy variable was highly significant and indicates that
the hourly earnings of women and 17.7% lower than men.
Table 6: Effect of Age and Age squared on Gender

Age
Age Squared

Effect of Age

Standard Error

T-Statistic

Pr> t

0.04197
-0.00043265

0.00189
0.00002224

22.21
-19.46

<0.0001
<0.0001

A person’s age was also a significant factor. The age and age squared variables
were both significant. The empirical findings showed that the hourly earnings of an
individual increases by 4.19% with a change in age. The t-statistic for age squared is
-19.46, which indicates that earnings of an individual increases with age up to a certain
point and then decreases.
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Table 7: Effect of the Presence of a child below the age of 18

Pmmchld
Pmmchld2

Effect of
Children below
the age of 18
0.03641
-0.00841

Standard Error

T-Statistic

Pr> t

0.00854
0.00219

4.26
-3.84

<0.0001
0.001

The variable “Pmmchld”, which stands for the number of children under the age
of 18 in each household, is significant at the 90% confidence level. The hourly earnings
of an individual increase by 3.6% for each additional child in the family. Here again, the
square term has a negative significant t-statistic, which indicates that the above result is
true only up to a certain number of children, after which the earnings of an individual will
decrease.
Table 8: Effect of Union Membership on Hourly Earnings

Union

Effect of
Union
Membership
0.18255

Standard
Error

T-Statistic

Pr> t

Number of
Observations

0.01178

15.49

<0.0001

1239

Union membership proved to be statistically significant. The hourly earnings of an
individual increases by 18.26% for an individual who is a union member.
Table 9: Effect of Level of Education Completed on Hourly Earnings

HS Diploma
Some College
Associate Occ
Vocational
Associate
Academic
Bachelor
Master
Professional
Doctorate

Effect of
Education
0.19163
0.17865
0.29181

Standard
Error
0.01723
0.01932
0.02814

T-Statistic

Pr> t

11.12
9.25
10.37

<0.0001
<0.0001
<0.0001

Number of
Observations
1576
1056
323

0.31073

0.03122

9.95

<0.0001

241

0.40192
0.58984
0.96298
0.55924

0.02373
0.04016
0.08657
0.09136

16.94
14.69
11.12
6.12

<0.0001
<0.0001
<0.0001
<0.0001

617
123
20
7
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The education variable turned out to be significant as the theoretical model
suggests. All eight dummy variables were statistically significant, which implies that
every additional level of education leads to higher hourly earnings for an individual.
Every dummy variable above is compared to the hourly earnings of an individual who
has completed a high school degree or less. The hourly earnings for an individual who
has completed a high school degree are 19.16% higher when compared to one who has
completed less than a high school degree. The hourly earnings after the completion of
some college, associate some college but no degree, associate degree
occupational/vocational, associate degree academic program, bachelor’s degree, master’s

Table 10: Effect of Interaction term between Gender and Education Level
Completed

Female HS
Diploma
Female Some
College
Female
Associate
Occupational
Vocational
Female
Associate
Academic
Female
Bachelor
Female Master
Female
Professional
Female
Doctorate

T-Statistic

Pr> t

Number of
Observations

0.02470

-1.84

0.0662

1576

0.05065

0.02706

1.87

0.0613

1056

0.07155

0.03783

1.89

0.0586

323

0.09889

0.04204

2.35

0.0187

241

0.07522

0.03171

2.37

0.0177

617

0.11719
0.24838

0.05424
0.12085

2.16
2.06

0.03080
0.0399

123
20

0.57496

0.16809

3.42

0.0006

7

Effect of
Interaction term
between Gender
and Education
Level Completed
-0.04538

Standard
Error
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degree, professional school degree, and doctorate degree are 17.8%, 29.18%, 31.07%,
40.19%, 58.98%, 96.3% and 55.92% higher when compared to the hourly earnings with
the completion of less than a high school degree.
The interaction term between gender and education level completed was
significant for certain levels of education and not for some, at the 90% confidence level.
Female with a high school degree, female with some college, and female with an
associate degree (occupational/vocational) are not significant, but for education
categories such as associate’s degree (academic), bachelor’s degree, master’s degree,
professional degree, and doctorate degree were significant. The hourly earnings of a
Female with a High School degree are 4.538% lower than that of a male with less than a
high school degree. The hourly earnings of a female with some college are 5.065%
greater than a male with less than a high school degree. Similarly, for a female with an
associate degree (occupational/vocational) and a female with an associate’s degree
(academic), the hourly earnings are 7.16% and 9.889% higher respectively than for a
male with no high-school degree. The major degrees of focus for this study are high
school, bachelors and masters. We saw the results of the high school degree earlier. The
hourly earnings of a female with a bachelor’s and a master’s degree are 7.522% and
11.719% higher than for a male with less than a high school degree. The last two
categories examined are females with either a professional or a doctorate degree. Their
hourly earnings are 24.83% and 57.496% higher respectively when compared to a male
with less than a high school degree.
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Implications fo r Future Research
In the past, there has been extensive research on returns associated with levels of
education completed. This analysis is limited to the determination of earnings
differences with the completion of high school, bachelor and graduate level. Inclusion of
demographic variables has improved estimates. Further research is needed to evaluate
the extent to which the interaction between race and level of education, specific area of
degree, languages other than English spoken only, can cause changes in earnings.
Future research can be conducted on why wage gaps continue to exist between
genders, races, and ethnicities. With the assumption that the United States is committed
to a discrimination-free labor market, continuous research will help provide the
government useful information to help in the formulation of corrective policies.
A study of earnings can also be beneficial in providing needed information about
the quality, quantity, and labor market skills acquired by individuals in the college
system. The number of children variable included in this analysis only considered how
the variable would affect earnings of an individual with the addition of one child, but it
did not report at what number of children the hourly earnings would diminish. This paper
examined the interaction term between gender and education to test the gender gap, but
the interaction between race and education also is calculated to determine the differences
in earnings between races. The effect of an individual being able to speak only a
particular language can affect earnings. In this paper being able to speak only Spanish
and its effect on hourly earnings is examined but other languages can also be examined.
Finally, the effect of where the educational degree was received is a very important
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determinant of the earnings of an individual. This research could be expanded to include
this data.
The R-square in this case is 36.74 percent. This means that 36.74 percent of the
variance in the dependent variable is explained by the variation in the independent
variables.
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V.

Conclusion
In the present study of hourly earnings the factors that significantly affect the

hourly earnings of an individual are age, an individual’s education level completed,
gender, race, marital status, union membership, being able to only speak Spanish, number
of children, geographical region and the interaction term between gender and level of
education completed axe all statistically significant factors. The interaction term between
the number of children and marital status was found not to be significant in the
determination of hourly earnings of an individual.
With the findings of this research paper, an individual would want to acquire a
high school degree, bachelor’s degree or a master’s degree depending on how much they
want to increase their earnings. Being white, a member of a union, living in the West or
Northeast and being male leads to higher hourly earnings at a particular level of
education. When we compare hourly earnings between individuals who have completed
high school to completion of a bachelor’s degree, an individual with a bachelor’s degree
has hourly earnings 20% percent higher than the earnings of a high school graduate, all
other variables constant. When hourly earnings between the completion of bachelor and
master’s degree are examined, the results suggest that hourly earnings increase by 18%.
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VI.

Appendices

Appendix A. -D a ta

The data utilized for the empirical analysis is retrieved from the Current
Population Survey (CPS) of February 2005: Contingent Work Supplement File. The
CPS provides detailed labor force and demographic statistics of US population. This
survey is a joint effort by the Bureau of the Census and the Bureau of Labor Statistics.
The data was obtained by the CPS through interviews.

The survey is conducted over a period of 16 months, where the survey is
conducted in the first 4 consecutive months out of 8, and then the same sample is
questioned again for another 4 months before moving to a new sample. The questions are
til

set up for the week which includes the 19 of any particular month. The questions reflect
the week prior to the date of the questionnaire, which would include the 12th of that
month. The areas covered in the survey are the 50 states as well as the District of
Columbia.

Appendix B. - Dependent Variable: Hourly Earnings

Individual earnings are reported at an hourly rate. The earnings variable is top
coded at 9999 and the minimum value is zero. Only observations that have a
corresponding hourly rate less than or equal to 2884.61 are considered. “The earnings
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data reflects total earnings before payroll deductions, excluding premium pay for
overtime and for work on weekends and holidays, shift differentials, and non-production
bonuses such as lump-sum payments provided in lieu of wage increases.” (Current
Population Survey, 2005)

Appendix C.

-

Independent Variables:

Age
The variable for age is top coded at age 80 and only those individuals above the
age of 15 are allowed to participate in the survey, This age is based on the age of the
individual on his/her last birthday.

Race
The race variable is divided into five categories: White, Black, American Indian
or Alaskan Native, Asian, Hawaiian or Pacific Islander and Multiple races. The fifth
category “Multiple Races” includes all individuals descended from two, three, four or
five races. All observations that did not list their race where excluded from the analysis.

The CPS allows “survey respondents to report themselves in more than one racial
category. The racial categories are: White; black or African American, Asian,
American Indian or Alaska Native; and Native Hawaiian or Other Pacific Islander. Due
to the limitations of the sample size, as well as the lack of population controls for the
smaller race groups, data will be displayed for whites (no other race), blacks or African
Americans (no other race), and Asians (no other race) only. In addition, the survey will
continue to collect data on persons of Hispanic or Latino ethnicity. Now, a direct
question asked prior to the race questions identifies individuals as Spanish, Hispanic, or
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Latino; prior to 2003, the ethnicity of these persons was inferred from their country of
origin”. (CPS, 2004)

Level o f School Completed or Highest Degree Received
The variable education level is divided into nine categories: high school diploma
or less, high school diploma, some college education but no degree, associate’s degree
(occupational or vocational), associate’s degree (academic), bachelor’s degree, master’s
degree, professional degree, and doctorate degree. The original data from the CPS is
classified differently into 17 categories : Not in the universe, Less than 1st grade, 1st, 2nd,
3rd and 4th grade, 5th and 6th grade, 7th and 8th grade, 9th grade, 10th grade, 11th grade, 12th
grade and no diploma, high school graduate diploma or equivalent (GED), some college
but no degree, associate degree occupational/vocational, associate degree academic
program, bachelor’s degree, master’s degree, professional school degree, and doctorate
degree.

Region
The variable region is divided into four categories: Northeast, Midwest, South
and West. The category that is excluded is South for comparisons of earnings between
regions in the United States. All estimates are interpreted as a difference in the
probability of the earnings in the South versus the earnings in the other three included
regions.

Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, Vermont.
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Midwest: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska,
North Dakota, Ohio, South Dakota, Wisconsin.

South: Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, Virginia, West Virginia.

West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New
Mexico, Oregon, Utah, Washington, Wyoming.

Marital Status

This variable is categorized into four major categories: single (never married),
married, widowed, and divorced. The category “married” is further sub-divided into
married -spouse present, married spouse absent and separated.

Gender
The variable gender is divided into two dummy variables: male and female. The
dummy variable represent whether an individual is male or female. The comparisons are
made such that it the dummy variable represents the effect of earnings for a female in
comparison to a male.

Ethnicity
Hispanic is not considered a racial category and is instead an ethnicity.
Approximately 14% of the US population is Hispanic. This dummy variable shows
whether a person is of Hispanic origin or not.
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Spanish is the only Language Spoken
Being able to only speak Spanish has an effect on an individual’s earnings;
therefore a dummy variable is included for being able to only speak in Spanish. The
dummy variable shows whether a person can only speak Spanish or not.

Union Membership/Labor contract
The dummy variable union represents whether an individual is covered by a union
or employee association contract or whether the individual is not covered by a union or
employee associated contract but is a member of a labor union or of an employee
association similar to a union.

Number o f Own Children Less Than 18 years o f age
This dummy variable shows how many own children and individual has who is
lesser than the age of 18. The variable is divided into twelve categories: Not primary
family, no own children under the age of 18, one child, two children, three children, four
children, five children, six children, seven children, eight children, nine children, ten
children.

Interaction Terms: Gender and education
Not only does the effects of higher education affect earnings the effect of gender
is also a determinant. To correctly model this variation an interaction term between the
individual’s education level and the gender is considered. To steer clear of the dummy
variable trap the interaction term between female and less than high school diploma is
excluded
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Interaction Terms: Marital Status and Number o f Children Less Than 18
Years o f Age
Not only do the effect of marital status and the number of dependent children
affect earnings but a combination of both together would also show significant effects.
To steer clear of the dummy variable trap the interaction terms between number of
children and married spouse present is excluded.
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